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Introduction to the program — The Greater Toronto Area

In 2018 about 7 Million people lived in the Greater Toronto Area and the population is predicted to
rise to 8.5 Million in 2030 — it is the fastest growing metropolitan area in US&CA, while pursuing

ambitious mitigation goals.

Figure 1: Top 20 Metropolitan Areas by Population Growth, 12 Months Ending
July 1,2019, U.S. and Canada
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Introductlon to the program — atmospherlc observatlons
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In-situ sites are integrated in ECCC’s national GHG monitoring network and
ground-based remote sensing sites are maintained in collaboration with UoToronto
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Introduction to the program — modelling tools

Atmospheric transport modelling <:> Emission products (inventories/models)

/Footprints! (FLEXPART and STILT)) / Fossil fuel® and biogenic? CO, fluxes
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- FLEXPART support by E. Chan, STILT support by A. Andrews (NOAA)

- Eulerian modelling in collaboration with C. Stroud (AQRD) | 04 |
-Pugliese et al. 2018, doi.org/10.5194/acp-18-3387-2018 Canad

- Project with L. Hutyra (BostonU)

- Mostafavi Pak et al. 2020 - submitted to Atm. Env.
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Introduction to the program — modelling tools

Atmospheric transport modelling <:> Emission products (inventories/models)
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Methane in the Greater Toronto Area — ‘simple’ emission estimates
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Atmospheric observation-based emission estimate of CH, in Southern Ontario is
lower than EDGAR inventory and slightly lower then ECCC-adjusted estimate.
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Methane in the Greater Toronto Area — long-term monitoring

—— Egbert (rural)

= Downsview (urban
\% 2050 ( )
= | [ e
& 2000 Y 4 i
B L] SR R [
el o A Mgy
2 1l iy
& 1900 I

T T T T T T
g 1
g ACH, trend: -1.4 = 0.5 ppb a”
et 50
Z
- | f“:l||1|:| ,,,,,, ':I [I I] |
w | |
3
S 0 U
[ e
8 T T T T
= 2010 2012 2014 2016 2018

Year

THE TORONTO REGION

“ary DF DRIllIA PETERBOROUGH

T oo ’ o
; foke KavARTHA LiKes
° Simco& =

- o A (ITVOF Pﬂ[lBOKDqEN
: |1V§?ARRIE pIBS £

= 2 *
. e =
k B i NORTHUNBERLAND  _ |
YOR o Veay » ;
. O\t 2] n Y
A

g A

DUFFERIN.
\ | &
WELLINGTON™._/ )

A
& Ty 0OF GUELP)

Lake Ontfario

wmﬁoo X »

ary OF BRANTFDRD » NIAGARA. "5 3

HADIMAND _ N\
. ]

%' indatic Lake Erie

> Noticeable long-term trend in urban atmospheric CH, enhancements

» This coincides with mitigation measures (natural gas, waste), but could it be meteo driven?
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Methane in the Greater Toronto Area — long-term monitoring

—— Egbert (rural)
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> Noticeable long-term trend in urban atmospheric CH, enhancements

» This coincides with mitigation measures (natural gas, waste), but could it be meteo driven?

... unlikely ...

Observed CH, standard deviation (monthly time-scale: for hourly data)
Modelled CH, standard deviation (assuming constant emissions for each year)
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Methane in the Greater Toronto Area — mobile surveys
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» Visible hot spots at waste and natural gas transmission facilities and some natural sources
» Emission rate estimation for facilities using Gaussian plume modelling

» Very low leak occurrences compared to many US cities (new ‘small’ category added)

» Low contribution of natural gas emissions to overall CH, budget

» Loss rates relative to consumption possibly well below IPCC emission factors

More details in Ars et al. 2020 (to be submitted this month)
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Atmospheric monitoring during COVID shutdown — what to expect

Change in daily fossil CO, emissions, % Data from inriX com
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Atmospheric monitoring during COVID shutdown — what to expect
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Atmospheric monitoring during COVID shutdown — CO and CH,

CO enhancement (ppb)
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Atmospheric monitoring during COVID shutdown — CO and CH,

CO enhancement (ppb)

CH, enhancement (ppb)
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Atmospheric monitoring during COVID shutdown - CO,
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»> We see a decrease in urban CO, enhancements similar the expected 1-2ppm drop
» However, we do need other indicators to ensure it is AFFCO, that has changed
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Atmospheric monitoring during COVID shutdown - CO,

More circumstantial evidence for FFCO, as main driver:

Ratio of reduction is close to traffic signature:
-19ppbC0O/-2.3ppmCO, = 8.3ppbCO/ppmCO,

ﬁo”ution rose plot shows that decrease is mostly relatem
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Atmospheric monitoring during COVID shutdown - CO,
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Future conclusive evidence:

Changes during recovery period
14C0O, samples to be analysed
Biosphere modelling

Atm. transport proxies (222Rn, PBLH)
Atm. transport modelling

Uncertainties and sensitivity studies
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Summary

» Toronto will see significant urbanization within this decade, while reducing GHG emissions

» ECCC uses multiple instruments, platforms and modelling tools to analyse and track
atmospheric GHGs in the Greater Toronto Area

» Methane emissions in Toronto are lower than previously expected, continue to decrease
and are not dominated by natural gas infrastructure, but waste sector emissions

» During the COVID shutdown decreases in atmospheric ACO, ACH, and ACO, are visible in
the preliminary data. The ACO, decrease is consistent with our predicted reductions and
circumstantial evidence also points towards fossil fuel related combustion as main cause.

Take home

We are able to track long-term atmospheric trends, perform process and facility scale
studies, able to detect short-term emission changes (COVID) and our modelling tools
provide reasonable predictions of atmospheric changes in response to emission reductions

In brief: we have already gathered many necessary components for our tool kit to help
track future GHG mitigation impacts at urban scale — but more work is required
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